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Pharmacology and Mechanism of 
Action of Cryptenamine 

By BHAGAVAN S. JANDHYALA* and JOSEPH P. BUCKLEY 

Cryptenamine, an alkaloidal preparation from Verutrum uiride, was investigated for 
hypotensive activity. Simultaneous bilateral denervation of the carotid sinus-body 
complex and bilateral vagotomy abolished the effects of cryptenamine. Adrenalec- 
tomy or pretreatment of the animals with N,N-di-isopropyl-N'-isoamyl-N'-diethyl- 
aminoethylurea (P-286), bretylium, reserpine, or (Y methyldopa abolished or mark- 
edly inhibited the hypotensive effects of cryptenamine, whereas guanethidine, which 
does not induce depletion of catecholamines from the adrenal medulla, failed to 
block the hypotensive effects of cryptenamine. Central depressor effects of cryp- 
tenamine were not abolished either in dog cross-circulation preparations or in the 
perfused lateral ventricle preparation of the cat. Although cryptenamine induced 
a depressor response in the body of the recipient following the administration of 
the drug into the carotid inflow to the recipient's head in the cross-circulation 
experiment, these responses were essentially abolished by bilateral denervation of 
carotid sinus-body complex. Cryptenamine potentiated epinephrine-induced depres- 
sor responses in the dog and isoproterenol-induced relaxation of both the cat nictitat- 
ing membrane and the vasculature of the isolated denervated hind limb of the dog. 
Pronethalol decreased the duration of the hypotensive activity of cryptenamine. 
The data suggest:that sensitization of 0 adrenergic receptors, a possible increased re- 
lease of epinephrine from the adrenal medulla, and stimulation of carotid reflex 

mechanism contribute to the over-all hypotension induced by cryptenamine. 

IIE DETERRENT to  the wider use of the vera- 
Ttrum alkaloids in therapy is the narrow range 
between their therapeutic and emetic doses. 
Cryptenamine, an alkaloidal preparation pre- 
pared from Vercitrum viride by a nonaqueous 
benzene triethylamine extraction procedure, has 
been reported to  have a ratio of emetic to 
effective hypotensive dose superior to  that of 
other veratruin preparations (1, 2). Finnerty 
( 2 )  reported that in humans thc divergence 
between the hypotensive and emetic doses of 
cryptenamine was apparent on intravenous 
administration. McCall and his colleagues (3 )  
studied the effects of cryptenaniine on cerebral 
circulation and cerebral oxygen consumption in 
patients with toxemia of pregnancy and reported 
that cryptenamine induced fewer side effects than 
other veratruin preparations. The satisfactory 
ambulatory treatment of hypertension has been 
reported (4). Abreu et a l .  (5), however, failed 
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to  demonstrate any superiority of cryptenamine 
over protoveratrine A in comparing ratio of 
emetic to  hypotensive dose in dogs. 

The  pharmacological advantages of crypten- 
aminc have been attributed to the presence of 
amorphous hypotensive ester alkaloids reportedly 
lost b y  hydrolysis during alternative ammonia 
benzene extraction proccdures (1). The  present 
investigation was mainly concerned with the 
study of thc hypotensive activity of cryptcn- 
amine and possible mechanism of action. 

METHODS 

Effects of Cryptenamine on Blood Pressure and 
Heart Rate of Anesthetized Dogs.-Mongrel dogs ol 
either sex were anesthetized with sodium prnto- 
barbital, 35 rny./Kg., i.v., and the blood pressure 
recorded from a cannulated femoral artery uin a 
Statham pressure transducer onto a Grass poly- 
graph. IIeart rate was computed from blood pres- 
sure recordings. The  intensity and duration of the  
liypotensive effects of control doses of crypten- 
amitie, 5 rncg./Kg., were determined for each 
preparation. After arterial pressure returned to 
normal baseline, the animals were treated with one 
of the following: atropine sulfate, 1 rng./Kg.; 
N,N - di - isopropyl - A" ~ isoamyl - N' - diethyl- 
aminoethylurea (P-286), 10 mg./Kg. ; bretylium 
tosylate, 10 mg./Kg.; or pronethalol. 10 mg./Kg.; 
and 5 meg./Kg. of cryptenatnine repeated withiti 10 
min. All compounds were administered into a 
caniiulated fcmoral vein. In scvcral additional 
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expcriments, the animals were dcbuffered by de- 
nervation of the carotid sinus-body complex and 
bilateral vagotomy or bilateral adrenalectomy per- 
formed. 

Effects of Cryptenamine on Dogs Pretreated with 
Reserpine, Guanethidine, or Methyldopa.-In 
order t o  study the role of catecholamines on the 
mechanism of cryptenamitie activity, dogs were pre- 
treated with one of thc following: reserpinc phos- 
phate, 1 mg./Kg., i.m., 24 hr. prior t o  the experi- 
ment; a methyldopa, 200 mg./Kg., 6 lir. prior t o  thc 
experiment; or guanethidine, 10 rng./Kg., i.p., 
12 hr. prior to the experiment. The animals then 
were anesthetized with sodium pentobarbital 
administered by slow intravenous infusioti. Blood 
pressure and hcart rate were rccordcd, and crypten- 
amine, 5 mcg./Kg., was administered intravenously. 
Several of these experimciital animals wcrc also 
pretreated with atropine sulfate, 1 mg./Kg., i.v., 
prior to the administration of cryptenaminc. 

Effects of Cryptenamine on Epinephrine-Induced 
Depressor Responses on Blood Pressure of Dogs.- 
Small doses of epinephrine may produce depressor 
responses by stimulation of 6 adrenergic receptors. 
This property of epinephrine was utilized in the 
following experiment t o  study the effects of crypten- 
amine on @ adrcncrgic rcccptors. 

Mongrel dogs were anesthetized with sodium 
pentobarbital, 35 mg./Kg., i.v., and prepared for the 
recording of blood pressure as previously described 
and mean blood pressure recorded on a Grass 
polygraph. Four doscs of I-cpincphrine bitartrate, 
0.025, 0.05, 0.10, and 0.15 mcg./Kg., were adminis- 
tered intravenously. Cryptenatnine, 5 tricg./Kg., 
i.v.. was then administercd and the doscs of cpi- 
nephrine repeated 30 inin. later. 

Effects of Cryptenamine on @ Adrenergic Re- 
ceptors in the Cat Nictitating Membrane.-Effects 
of cryptenamine on p adrenergic receptors in the cat 
nictitating membrane were studied using the pro- 
cedure described by Gyorgy et d. (6). Cats were 
anesthctized with sodium pentobarbital, 35 xng,/Kg., 
i.p. 4 femoral artery was cannulatcd for rccording 
of blood pressure as previously described. Pre- 
ganglionic supcrior cervical sympathetic ncrvc was 
isolated and stimulated at a frequency of 6 c.P.s., 
0.2 mscc. duratiou, and 1-3 v. ,  thereby producing a 
state of continuous contraction of the nictitating 
membrane without damage to  either nerve or 
muscle. Under these conditions, relaxation of the 
membranc was elicited with the administration of 
.5 to 20 mcg./Kg. of isoproterenol, i.v. Cryptrti- 
amine, 8 mcg./Kg., was then administered and the 
same dose of isoproterenol repeated. Both the 
blood pressure and the activity of the nictitating 
membrane were recorded on a Grass polygraph. 

Effects of Cryptenamine on Isoproterenol-Induced 
Relaxation in the Denervated Perfused Hind Limb 
of the Dog.--Mongrel dogs of either sex were anes- 
thetized with soclium pentobarbital, 35 mg./Kg., 
i.v., and a femoral artery was cannulatcd for tlic 
recording of blood pressure. One hind limb was 
denervatcd by severing the femoral arid sciatic tiervr 
trunks, arid vtrscularly isolated by clamping thtt 
muscles with a 21-gauge stainless steel wire placed 
under thc fernoral artery and veiu and ligated with a 
Schiffrin wire tightener. The distal segment of the 
femoral artery of the isolated limb was cannulatcd 
and pcrfuscd with the blood drawti from the ceutral 
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segment of thc same artcry. A sigmamotor pump 
was utilized to perfuse the leg a t  a constant ra t r  of 
flow. Perfusion pressure was measured between the 
pump and isolated limb by means of a Statharn 
pressure transducer. Thc changes in perfusion 
could be related to the changes in the vascular 
rrsistance, since blood flow to the limb remained 
relatively constant. 

I n  order to study the cffccts of cryptrnamiiie on 
,!I adrenergic receptors, four dinerent doses of iso- 
protercnol, 1, 2, 5, and 10 mc,q., were administered 
iritra-arterially into the limb followed by crypten- 
aminc, 5 mcg./Kg., i.v. After a 30-niin. stabiliza- 
tion period, the doses of isoprotcrcnol wcrc repeated. 

Effects of Cryptenamine in the Dog Cross-Cir- 
culation Preparation.-Recipient dogs were aiies- 
thetizcd with sodium pelltobarbita~, 35 mg./Kg., 
i.v., and prepared for the recording of blood pres- 
sure as previously described. The neck musculature 
was removed utilizing electrocautery to  expose the 
vertebral column from C-2 to  C-5. A dorsal 
larninectomy was performed bctwccn C-3 and C-4; 
the vcrtchral venous sinuses and vertebral arteries 
were occluded utilizing 21-gaugc stainless steel wire, 
as described by Bickerton and Buckley (7). Donor 
dog was similarly ancsthetized aud prepared for the 
recording of blood pressure. Circulation was 
establishcd between thc right conitiion carotid artery 
of the donor and the head of thc recipieut cia the 
recipient's two common carotid arteries and from 
the two jugular veins of the rccipient's head to  the 
right jugular vein of the donor animal. This 
resulted in a ueurally intact, vascularly isolated 
recipient's hcad preparation. Circulatory leakage 
between the recipient's head and the trunk was 
determined utilizing lP1I (radio-ioditiated serum 
albumin) administered into the recipient's carotid 
inflow. In several of these preparations, the carotid 
sinus-body complex of the recipieut IWS denervated. 
Cryptenamine, 5 nicg./Kg., was administcrcd into 
the arterial inflow of thc recipient's head. 

Effects of Intraventricular Administration of 
Cryptenamine on Blood Pressure of Cats.-The 
method of administration of compounds into the 
cerebrolateral ventricle, as d<,scribed by Feldberg 
(8) and Rhattacharya and Feldbcrg (9) ,  was utilized 
in thcsc cxperiments. Cats werc anesthetized with 
sodium pentobarbital, 35 mg./Kg., i.p., atid pre- 
pared for the recording of blood pressure on an 
Offner dynograph as described earlier. A 22-gdUge 
unbevelrd needle, 34 mm. in Icngth, employed as a 
cannula, was stcreotaxically implanted in the left 
cerebrolateral vcntricle and secured firmly t(J  the 
skull with dental cement. The cisterna magna 
was exposed arid the dura carefully cut allowing the 
cerebrospinal fluid to escape. Then, the lateral 
ventricle was perfused with artificial cerebrospinal 
fluid (NaC1, 8.1 Grn.; KCI, 0.25 Gm.; CaC12, 
0.14 GIII.; MgClz, 0.11 Gm.;  NaH2P0,, 0.081 
Gm.; NaHC03,  0.07 Gm.;  urea, 0.13 Gm., and 
drxtrose, 0.61 Gm. ; glass distilled water, 1000 ml.) 
maintained a t  38". The rate of pcrfusiou was kept 
constant at 0.1 ml./min., utilizing a Phipps Bird 
constant-infusion pump. 

Lateral ventricles were perfused 60 to 90 min. 
prior to the administration of cryptenaminc. Doses 
of cryptenamine ranging from 1 t o  10 mcg. were 
administered into the ventricles utilizing a Balti- 
more microinjection unit. 
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PRETREATED WITH SEVERAL PHARMACOLOGICAL AGENTS 
TABLE L-EFFECTS OF CRYPTENAMINE, 5 rncg./Kg., i.V., ON BLOOD PRESSURE AND HEART RATE O F  DOGS 

_ _ _ _ _ _ _ _ ~ ~  -~ 

Pretreatment 
Atropine 
Adrenalectomy 
Adrenalectomy + atropine 

Adrenalectomy + atropine 

P-286 
P-286 + atropine 

Bretyliutn 
Bretylium + atropine 

Pronethalol 
Pronethalol + atropine 

Carotid sinus dcnervation + 
Reserpine 
Reserpine + atropine 

a Methyldopa 
a Methyldopa + atropine 

Guanethidine + atropine 

vagotomy 

c P r i n r  to Pretreatment- ---Following Pretreatment- 
Mean Yo Mean % Mean yo 

Mean Decrease Decrease 
Duration. in Blood in Heart 

Mean Or, 
Decrease 

Dose, Animals, in Blood 
mg./Kg. No. Pressure 

1 
. . .  
. .  
1 

1 
10 
10 
1 

10 
70 
1 

10 
10 
1 

. . .  

1 
1 
1 

200 
200 

1 
10 
1 

4 
3 
3 

3 

3 
3 

3 
3 

4 
4 

3 
3 
4 

3 
4 

4 

49.4 
49 3 
49 8 

48 0 

43 2 
44 3 

52 2 
52 5 

44 0 
50 5 

54 3 

Decrease 
in Heart 

Rate 

r 

35.02 
32.7 
29.3 

43.5 

37 5 
29.2 

82.0 
28.6 

37.7 
37.9 

51.4 

A T R O P I N E  A D H E N A L E C T O M I  P -  286t PRONETHILOL 
+ & T R O P $ N E  1 ~ T R O P ~ N E ~  + A T R O P I N E '  

Fig. 1.-Effect of cryptenamhe (5  mcg./Kg., i.v.) 
on blood pressure of dogs pretreated with certain 
pharmacological agents. Key: A, shorter duration 
compared with control responses; B, duration less 
than 10 min. 

RESULTS 

Effects of Cryptenamine on Blood Pressure and 
Heart Rate of Anesthetized Dogs.-Single doses of 
cryptenamine, 5 mcg./Kg., prntiuced marked 
bradycardia and hypotension, persisting for 2 to  3 
hr. A return of the bilateral carotid occlusion 
response was taken as an index for the recovery of 
the animals from thc effects of cryptenamine. 
Tachyphylaxis was riot observed whcn thc second 
dosc of cryptenamine was administered after return 
of this rcflcx. 

Pretreatment of the animals with atropine sulfate 
partially blocked the bradycardia and the de- 
pressor effect. When cryptenamine was adminis- 
tered after adrenalectomy or pretreatment with 
P-286 or bretylium, the onset of action was delayed 
and only a moderate decrease in blood pressure 

min. 
132.0 
P2.3 

115.0 

131.3 

156.7 
186.7 

87.3 
60.3 

119.5 
131.2 

105.0 

Pressure 
35.1 
29.5 
37.2 

17.9 

15.5 
19 0 

28.7 
0 

28 7 
39.2 

( J  
31 .2  
5 .1  

34.9 
10.4 

41.9 

Rate 
24.4 
21.1 
3 .7  

7.8 

23.0 
5 . 0  

10 1 
0 

17.9 
1.3 

0 
30.8 
0 

35.8 
2 . 5  

0 

Mean 
Dui ation, 

min. 
113.8+ 
59.0 
85.0 

2 . 5  

36.3 
4 . 3  

82 7 
. . .  

85.2 
85.2 

. . .  
3 4 . 0  

5 . 0 

44.0 
1 . 9  

41.2+ 

occurred for a relatively short pcriod of time 
Pretreatment with either bretylium or P-286 pro- 
duced complete blockade of the effects of cryptcn- 
amine in atropinized dogs. The cryptenarnine 
depressor effect was blocked in three of six atropine- 
treated adrenalectomized animals, and the duration 
of activity was significantly reduced in the other 
animals. Pretreatment with proncthalol or pron- 
ethalol plus atropinc sulfate decreased the duration 
of the hypotensive effects of cryptcnamine. Bi- 
lateral vagotomy or bilateral denervatioti of the 
carotid sinus-body complex by itself was not suff- 
cient to completely block the cffects of crypten- 
amine; however, the effects were abolished by 
complete debuffering (Table I, Fig. 1). 

Effects of Cryptenamine on Dogs Pretreated with 
Reserpine, Guanethidine, or Methyldopa.--he- 
treatment of the animals with either rrscrpinc or 
LY mcthyldopa significantly reduced the intensity and 
duration of thc hypotensive activity of crypten- 
arnine. Pretreatment with the above compounds 
followcd by atropinization completely eliminated 
the depressor activity of cryptenamine. Guane- 
thidine plus atropine abolished the cffects of crypten- 
amine on heart rate but failed to  reducc markedly 
the hypotensive activity of cryptenamine (Table 

Effects of Cryptenamine on Epinephrine-Induced 
Depressor Responses on Blood Pressure of Dogs.- 
Depressor responses of epinephrine increascd with 
the doses in the dosage range utilized. After 
crypteriamine, the drprcssor responses produced by 
each dose of epinephrine wcrc potentiated suggesting 
a sensitization of p adrenergic receptors by crypteti- 
amine (Table 1 1 ) .  

Effects of Cryptenamine on p Adrenergic Re- 
ceptors in the Cat Nictitating Membrane Prepara- 
tion.-Isoproterenol induced a transicnt relaxation 

I). 
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of the electrically contracted nictitating membrane. 
and administration of cryptenamine did not alter 
thc state of the contraction of the membrane. 
However, following cryptenamine, the administra- 
tion of isoproterenol produced a biphasic response 
consisting of an initial relaxation of the membrane 
approximately equal t o  the control responses 
followed by a secondary relaxing effect of greater 
intensity and duration of action, suggesting a 
potentiation of the isoproterenol response oti the 
nictitating membrane. When isoproterenol was 
administered following a return of the eat's blood 
pressure to  precryptenamine levels, the effects on the 
nictitatirig rnernbrarie were similar to coutrol re- 
sponses both in intensity and duration (Table 111). 

Effects of Cryptenamine on Isoproterenol-Induced 
Relaxation in the Denervated Perfused Hind Limb 
of the Dog.--Adrniuistration of isoproterenol intra- 
arterially into the denervated perfused hind limb 
produced a decrease in perfusion pressure The 
decrease in vascular resistance as indicated by a 
decrease in perfusion pressure was proportional with 
the dose of isoproterenol in that there was a linear 
relationship between the decrease in perfusion pres- 
sure arid log dose of the B adrenergic stimulant. 
1)oses of isoproterenol were repeated 20 t o  30 miu. 
after the administration of cryptenamine, and the 
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decrease in perfusion pressure originally produced 
by each dose was significantly potentiated, approxi- 
mately 25 to  3074,. On graphical representation, 
the log-dose response relationship shifted to the 
left indicatirtg the potentiation facilitated by 
cryptenatnine on isoproteretiol-itirlucecl relaxatiori 
of the vascuhture of the limb (Table I\:, Fig. 2). 

Effects of Cryptenamine in Dog Cross-Circulation 
Preparation.-The administration of cryptenaminc 
itito the carotid inflow of the recipient's head pro- 
duced a significant decrease in blood pressure in the 
recipient's trunk followed by a decrease in the donor 
blood pressure (S  = 4). \;lrhcn the animals were de- 
bufIered by denervation of  the carotid sinus-body 
complex, admiuistration o f  cryptenninine into the 
head produced a pressor response in the body of the 
recipient followed hy a depressor response in the 
donor (Table \,-). 

Effects of Intraventricular Administration of 
Cryptenamine on Blood Pressure of Cats.-Doses 
ranging from 1 to  10 nicg. of cryptcnaniine were 
administered into the perfused lateral vcntriclc of 
cats. The lower doses (1-2 rricg.) produced a 
pressor response, and higher doses (:&lo tncg.) 
had no elTect on blood pressure of  thc cat. De- 
pressor responses were not observed followitig tlie 
administratioti of cryptenamine ('Pablc \ 'I).  

TABLE II.-EFFECTS OF CRYPTENAMINE, 5 tncg./Kg., i.v., os EPINEPHKINE-INDUCED I~RPRESSOR R E -  
SPONSES ON BLOOD PKESSUKE O H  ANRSTHRTIZEI) 1)ocs 

-~~ 

.---Refore Cryptenamine- Aftei- Cryptenamine . - 
Uecrease in hlean Blood Pressure Decrease in Mean Blood Pressure 

to Epinephrine, mm. Hg to Epinephi-ine, mm. Hg ChanI:c, yo ~ . 
wt., K ~ . ,  0.025 0.05 0.10 0.15 0.025 0.05 0.10 0.15 0.0'26 0.06 0.10 0.15 

Sex mcg./K#. mcg./J:g. mcg./Kiy. 
1 3 . 7  MI 5 Y 1 2 5  . . _  10 15 18 . . . 100 66.6 44 (I 
15.1 v 5 5 10 0 15 .0  15 10 30 an a m  i m . 0  100 0 66 G 
1 9 . 4 F  5 15 30 0 25 0 2 0  211 36 3; 300 33.3 1 6 . 6  40.0 
14 2 WI 0 5 7 5  1 2 5  8 10 13 21 a 100.0 i 3 . 3  9 2 0  

Mean 3 . 7 5  8 . 5  15 0 17 5 13 25'$ 13.75" 21 .5"  28 0" 
1 S. E. 1 1 . 2 5  1 2 . 3 6  = t 5 .  I I 1 3 . 8 8  1 2  69 +!2 40 1 4 . 7 3  f 3 . 5 2  

- ~~~ -~ -~ 

a Sigiificantly differenl from prelrcralment response (I' < 0.05) when 1 valiles calculated by dit-ect diffri-ence method (15). 

T A B L E  I I I . -EFFECTS O F  CRYPTESAMINE,  5 IIlCg./Ky., ON ISOPROTERESOl,~INUuch:I) K EI.AXATION O F  THE 
CAT NICTITATING MEMHKANE 

~~ 

-~ 
~ 

~~ - 
~ ~~~ 

~. ~~ 

r- Before Cryplenamine-- , After Ci-yptenaminc---. 
Isopro- Ilecrease Kelaxa- Lkcrease Kelaxa- 
tei-end in Blood Duta- tion of in Blood I h r a ~  tion of 
Ilose, PI-essure. tion, iX. M., l h r a i i u r n ,  Prrs\urr, tion N. bf., lluration, 

Sex W L . .  Kg. mp../Ky. <% min. mm. min. % niiii. mm. min. 
F 3 . 6 20 58 6 . 0  18 3 . 0 61 3 0 . 0  22 11 .5  

6-5 11.0  13 2 . 0  71 10.0 18 10. o+ 
4 . 6  52 3 . 0 8 10. (I+ 

M 3 .2  10 
I; 2 . 8  10 51 3 . 0  
hl 2 6  10 3 0 3 . 6  11 3 . 3 3fi 3 . 3  18 12 o+ 

r 

T A B L E  IV.-EFFECTS OF CRYPTENAMIRE, 5 mcg./Kg., i.V., OX ISOPKOTEKEN0I.- [SDL-CEI) IZELAXATION I N  
DENERVATED PERFUSED HIND LIMB OF 'THE Doc; 

~~ ~~ ~~ 

~~ 

~ ~~ ~ 

, -~~------Mran 1)ccrcase in Perlusion Presiurr, mm. HI: _t S. I*:.-- --. 
I h s r  of 1sop1-0. Animal\, BdIJLU2 Alter Probability 
terenol, mcg. fro. C~yptenamine  Cryptenamine (PI" 

1 ti 34.8 f 3.69 45.2 =I= 5.62 0.01 
2 t i  41 . O  f 3.91 55.25 i 5 . 5 3  0.01 
5 6 48.0 f 4.92 62 .8  =I= 4 21 0.07 

10 6 52.5 f 5 12 67 .5  f 6.32 0.01 
~ ~~ -~ 

" I' was calculated by diiert  difference meth<,rl (15). 
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DISCUSSION 

Veratrum alkaloids have been rcported to sensi- 
tize certain afferent receptors in left ventricles 
sending impulses OW the vagus to the central nervous 
system resultiug in hypotension and bradycardia 
(10). Cryptcnaminc appears to resemble othcr 
veratrum derivatives in this respect. It was 
ncccssary to perform bilatcral vagotomy as well 
as bilateral denervation of the carotid sinus-body 
complex to abolish the effects of cryptenamine 
on blood pressure and heart rate, suggesting that 
cryptenamhe induced reflex hypotension and 
bradycardia by affecting afferent receptors a t  the 
carotid sinus-body area and in the myocardium. 
Central hypotensive cffects of cryptenamhe were 
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not demunstrated either in cross-circulation prepara- 
tions or in perfused lateral ventricle preparations 
of the cat. The deprcssor effects observed in the 
recipient’s trunk following the administration of 
cryptenarnine into the arterial inflow of the head iu 
the dog cross-circulation preparations were most 
likely duc to the effects of cryptenamhe on baro- 
or chenio-receptors in the carotid sinus-body com- 
plex. These effects were abolished in the de- 
buffered preparations, and pressor effects rcsultcd 
in the recipient’s trunk. 

The efferent pathways in this reflex are still open 
to question. None of the pharmacological agents 
(atropine, pronethalol, bretylium, and P-286) when 
adiniriistered alone, could block the cryptenamine 
effects in dogs even though they all produced 
marked alterations in the responses, suggesting the 
complexity of various mechanisms involved in this 
reflex. The efferent parasympathetic pathways 
were blocked by atropinization in order to study thc 
nature of other efferent pathways. 

P-286 has been reported to block catecholamine 
release from the adrenal medulla induced by splancli- 
nic stimulation (11). Pretreatment of the animals 
with P-286 and atropine sulfate completely abol- 
ished the effects of cryptenaniine on blood pressure 
and hcart rate. If P-286 is as specific in blocking 
the adrenal glands as has been reported, a combina- 
tion of adrenalcctomy and atropinization mould 
be expected to produce similar effects. The data 
obtained in the current study do not totally dis- 
agree with this possibility, in that adrenalectomy 
produced marked inhibition of cryptenarnine ac- 
tivity in atropinized animals. Since the adrcnal 
medulla contains large concentrations of catechol- 
arnines especially epinephrine, it is quite probable 
that cryptenamine may rcflexly release epinephrine 
from the adrenal medulla. The possible role of 
catecliolamines in the hypotensive mechanisms of 
cryptenamine was further confirmed using animals 

- ---- 1 
: ’ O t  

T A 
i 
1 

1 2 1 10 

LOG DOSE OF ISOPROTERENOL 

( M C G l  

Fig. 2.-Effect of cryptenarnine on isoproterenol 
responscs in denervated pcrfuscd hind limb of dog. 
Crytenarnine, 5 mcg./Kg. Key: 0, before; 0 ,  
after. 

T A H l  b, \.’ - EwEcrS Ot(’ CRPPTbNAMINE, 5 mcg./Kg , i V , O N  BlAK)IJ PRESSURE OF K b C l P I E V I  A N D  r)ONOR 
I)OCS I N  C)ROSS-CIRCULATION PRFPARA ITONS 

Change in 
Contiol Blood Pressui-e, --Change in Blood Pressuie, 5%- I’erfusion 

mm. Ilg Duration, Duration, Pressure, l)uralirin, 
IiayL. l jonor Recipient Donor min. Recipient min. R min.  

125/lOO 
125/95 
175/115 
140/110 
200/ 135 
160/120 
li5,’llU 
120/95 

-46 2 75+ 
-50 4 45f 
-45 9 85+ 
-45 8 55 
-69 4 45 
-52 6 TO+ 
-53 0 75+ 
- 3 0 0  Y5+ 

-31.1 
-24.2 
-47.0 
-63.0 
+3ci.9 
+61.4 
f49.3 

0 . 0 

75 i 
45 + 
4; 
55 + 
5 5 f  
70 + 
75+ 
. . .  

-12.5 
-30.3 
-30.0 
-34 .7  
-12.5 
-33.3 
-25.0 
-10.7 

75+ 
30 
40 
30 
55 
35 
42 
35 + 

~~ - ~ _ _ _ _ _ _ _  
‘‘ Recipient doas WL.I e debuflci ed. 1Zcciyient pretreated with bi-clylium tosylate (10 mg./Ka. oin lemur-a1 vein). 

1’AULE v1 .--Ert(’Ec.rs OH INTRAVENTR~CULAK :~UMINIS.TKATION OH CRPPTENAMINE O N  B1200D PRRSSI:KR (>I? 
CATS 

~ 

~~ -~ 
~ _ _ _  

Control Blood 
Pressure, Duration, 

Sex Wt., Kg. Dose, mcg. mm. Hg Change, To min. 
Ii 2.6 1 110/60 + 3 3 . 7  160 
M 2 . 3  2 190/110 + 7 . 8  150 
M 
M 
M 

2.3 
3 .4  
3 . 4  

3 
5 

10 

190j110 
190/125 
190/125 

0 .0  
0.0  
0 . 0  
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pretreated with reserpine or CY methyldopa. I k -  
pletion of CatechokdIIlitieS wit11 reserpine or 0: methyl- 
dopa (12) facilitated blockade of the effects of 
cryptcnamine in atropinized animals, whereas 
guanethidine which does not induce dcplction of 
catecholamines from the adrenal rnedulla (13) could 
riot block the cryptenamine efferts in aiiinials prr- 
treated with atropine sulfate. Therefore, it appears 
that nonparasympathctic efferent pathways involved 
in the reflex liypotcnsion produced by cryptcnamine 
may exert their action through the release of cate- 
cliolamines from the adrenal medulla. 

Since the effccts nf epinephrine a]-e predotninantly 
on CY receptors (14), a sensitization of 0 receptors 
could mask any prcssor effect that might result from 
epinephrine. The data obtaincd indicate a sensi- 
tization of 0 adreriergic receptors follo\ving the 
administration of cryptciiamine. 

It is apparent that there are many mechanisms in 
the complex phenoincnn of cryptenamine-induced 
Iiypotension. The results of this investigation which 
included thc ability of €’-286, reserpine, CY methyl- 
dopa, and adrenalectoniy to inhibit the eflects of 
cryptenaniiric suggest a rolc of catecholamiries arid 
the adrenal medulla. The rcduction of the crypten- 
amine effects by pronethalol, potentiation of the 
isoprotereriol effects in the cat nictitating membraIie 
and isolated perfused hind limb of the dog, and 

893 

potentiation of tlic el)inepIirinc- induce^ tlcprwsor 
responses in the dog indicate a role of the p adrcn- 
ergic receptors arid suggest that crypteriarniiie 
sensitizes the @ adrenergic recc.ptors to circulating 
cpincp hrine. 
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Formation of Acetylcodeine from Aspirin 
and Codeine 

By A. L. JACOBS, A. E. DILATUSH, S. WEINSTEIN, and J. J. WINDHEUSER 
A reaction is discussed which leads to the formation of acetylcodeine from aspirin 
and codeine. It is noted that the generally published methods of analysis will not 
differentiate between the two alkaloids. A method of separating and assaying the 
individual compounds is described. Furthermore, the dependence of the interaction 

on water is discussed. 

AI,III~~J<;II a r i  al~uritlar~ce o f  Ixoducts arc 
iitarkctcd wliicli contain combinations ol’ 

aspirin, plienacetin, caffeine, and codrinc, little 
has been published as to the stability and  rear- 
tivity of these systems. Studies (1, 2) have been 
conducted on the stability of aspirin per SC, 

bt t t  little attention has Ixen given t o  its effect 
on other compounds. 

During the development of a capsule I)rwliict 
containing aspirin, phenacetin, caffrinc. ito- 
barbital, and codeine phosphate,I thin--1aycr 
chromatography indicated the presence of an 

unknown protlriet i n  soi i ic  samples aflcr aging. 
Tlir prcsen t communication deals with an in- 
vestigation of this reaction and indicatcs Lhat 
under certain conditions acctylcodeine forms. 
The acetvlcodeine which results from this inter- 
action of aspirin and rotkine cannot be detected 
hy the normal arialytical mcthods cmployed for 
tlic c1etcrmin:ttion of coclcinc. A partition 
column separation technique of codeiric froin 
acetylcodeine is described. 

RESULTS AND DISCUSSION 

Isolation and Identification of the Reaction Prod- 
uct.~ ~~~~~d upoli the possible reactarlts, it spec. 
ulated that itn interaction inisht occur between 
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liescarch Departments, Sandoz Pharmaceuticals, Hanover, 




